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background: Antegrade diastolic flow (ADF) in the pulmonary artery with atrial systole is thought to reflect restrictive right ventricular physiology in 
repaired tetralogy of Fallot (TOF). ADF is believed to have an inverse association with pulmonary insufficiency and to improved exercise performance. 
Alternatively, restrictive physiology may impede ventricular filling, resulting in worse exercise performance. To test these competing possibilities, we 
studied whether ADF was associated with pulmonary insufficiency, RV volumes and exercise performance.
methods: 138 repaired TOF patients (mean age 12.5 ±3.1 years, range 8-18.9) recruited to a cross sectional study underwent an echocardiogram, 
cardiac magnetic resonance (CMR) and exercise stress test. ADF was detected on echocardiogram by spectral Doppler of the main pulmonary 
artery. On CMR, ADF and pulmonary artery regurgitant fraction were measured by flow phase velocity mapping. Cases were divided into ADF-positive 
(ADFpos) and ADF-negative (ADFneg) groups. Exercise testing was performed on cycle ergometry with expired gas.
results: CMR detected ADF more often than echocardiograms [96 (70%) versus 76 (55%) cases, respectively]. Aerobic capacity measured by peak 
oxygen consumption was decreased for the study group overall (76±18% of predicted). The ADFpos group had slightly superior diastolic function with 
E/E’ ratio 5.3± 2.1 vs. 7.2± 3.1 (p=0.0001), more pulmonary insufficiency and dilated right ventricles (regurgitant fraction 39±13% vs. 20±18 %, 
p<0.0001; 129 ±33cc/m2 vs. 95 ±26 cc/m2, p <0.0001, respectively) and better aerobic and physical working capacity (79 ±17 % of predicted 
oxygen consumption vs. 72± 18%, p=0.02 and 89± 22% vs. 77 ±21 % of predicted work, p=0.01, respectively). Finally, 67% of the ADFpos attained a 
maximal effort on exercise testing compared to 33% of the ADFneg, p<0.0001. Results trended in the same direction when analysis was restricted to 
those who achieved a maximal effort.
conclusions: ADF is associated with more pulmonary insufficiency and superior exercise performance in this cohort. The clinical significance of 
ADF and its relationship to RV restrictive physiology remains to be defined.
